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synthesis of Isoquinolines, by R. He Manske, Dominicon Rubber Co. 
\otinine, by P. Neister, National Research Council of Canada 

rmopine, by L. Marion, National Research Council of Canada 

roid Secondary Amines, by Fe C. Uhle, Harvard University. 


This. paper was of particular ae because he eee the partial 
- synthesis of tomatidine. 


he Chemical Nature of Fatty Acids of Bacterial Origin, by Klaus Bi nates 
University of Pittsburgh. 


the Mechanism of Oxidation of some Heterocyclic Systems, by B,. Witkop, 
Harvard University (Dr. Witkop will scon report to work at the Heart 
Institute, National Institutes of Health, Bethesda, Maryland) 


he Constitution of Cinchonamine and of Quinamine, by We I, Taylor, 
National Research Council of Canada 


Pa seainslins SoRIEE found in as rare have the Eoeieaes structure, 
where & 2H OT CHg and O = OH, OCHs, or 
ee lrg e iIt is believed that the isoquinoline 
ac . alkaloids, such as benzylisoquinoline,. 
ty aporphines, protoberberine, protopine, - 
chelidonine, phthalide-isoquinoline, and 
N-K culanine types, are synthesized by the plant 
ve from amino acids. The ring closure of amino 
acid to form the isoquinoline structure is 
re a of believed to take place by a condensation with 
aldehyde, but Dr. Manske doubts that formaldehyde occurs in plants and 
nks glyoxylic acid is a more likely agent. Further, it is believed 
Benzyl isoquinoline is the first step in the synthesis of all other | 


~isoquinolincs. 
is used up bets coiisteny: 


The first - yaneeid of an elicaloid from an amino acid wos Tey the follow 
reactions Ch ped ux CAN Ste 


Tryptohan acetaldehyde 


Ps 


in : : CH. 
This all aloid (harman) Was later teoteted from & pla nte 


Robinson postulated that the eynunesie oF the isoquinoline took place 
as follows: , ae aes 


-CH, ~C a Cood 


: cooH 
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« f was Zi = 


-removel of the carboxyl. Dr. Manske docs not believe that Robinson's _ 
postulate is correct and suggests another possible method « fo is) known 


that mescaline, he eta is a base which accompanics: pike 


alkaloids found in the cactus family. It appears that the leimet: step 
the synthe sis of) the isoquinoline is the decarboxylation of the amino — 
acid to tho amine, followed by condensation with glyoxylic acid Oo te L 
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ha meat COOH. 
| “with 8 subsequent ponoval of is carboxyl eronpes ‘He admired: hoover 


_moving tho carboxyl groupe Sp acy . a pate asa 


Bonzylisoguinoline alkeloids: The. Papavaraeca a are tha. ane ye 
produce the alkaloid primarily by the’ following supposod ronetion 


srphines:. - Two tynes of aporphines are obtained fran the bonzylisoquinoline 
aloid beec.use ring closure can take place by biological oxidation either 
ho or pare to the hydroxyl group, thus 


a 


rt is of intorcst thet plants 2re unable to effoct ring closure mete to a 
i roxy) with the isoquinoline structure i 


De aneebarivc Alkaloidss Dr. Manske used formaldehyde enlyy to indicate 
sype of condensation which may OCCUr »s é o 


Ring closure para to the hydroxyl Ary ados occur but the oanpeiree 
obtained in only minute amount se u | Sg 


Protopine Alkaloids: A possible Syntace. of these alin loids is ‘from 
protoberberine al aloids as follows: | 


A CHg is introduced on the nitrogen lotere 


Phthalide-isoquinoline Alkaloids: Protopine and phthelide+isoquinoline 
alkaloids occur in plents togothor. The phthalide-isoquinoline al 
are believéd to bc formed &s follows: SEER “ 
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n binum | Lisa: This we ae proereds en since tho structure. of this 
toricl has, not been elucidated. The following is known about tho » 
mpound ¢ © Forms a mothiodide eres tortiary nitrogen, one Ce 

t thyl. group, twg active hydrogens, no ketonic group, no unsaturation, 
six mombergd ring, possibly a Yelactone, ether linkage, The claim thet 
© compound cortaincd a o¥ -lactone wes -ow tho basis of infrared data, 
vaso 1A ‘imed . thet they oe peas ras ee) betpeon: o. Yelcotone which 


ache i ae Ee 
ou. acta ae aie : N 
el cobs aah cee ey 


-Leanagyrine -l-lupsnine d-sparteine 

F the a-pyridonc Seance tor thormopsine wes established by infrared 
‘invostirations. 4 clue to its structure was also given by catalytic 
hydrogenation. Thus, catalytic hydrogenation in noutral solution gave 
1-tetrahydrothcrmopsine, Cy5Ho4gNo0, an isomer of l-lupsnine, Total 
red etion ga ave an isomor,’ CysHogNoeHp20, of sparteine, which was fine Llly 
‘obteincd froo of water after many distillations. The melting point of 
tho: hydrate was 97-114°C and of the base 65°C, The problem was then 

to explain whet the difference botween anagyrinc and thcrmopsine could 
This, explanation was madc on tho basis of the spatial .rclationship 
those compoundse The pertion of the molecule in the dottod position 

ioe oe Pine ; 
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Sparvtein€g oe ae Be ae : : ~ a is = 
(Assig Ned by J.eonard) e i ae . 


Thus, from l-thermopine they es the ot chapacreane! To complet 
the picture they neoded to obtain d-thormopsinc, which they did fra 
Lupinus caudatis (unidentified), and completely reduced it. Upon 3a 
reduction of d-thormopaine they obtained l-q-isosparteine. Therefore, 
the only differcnce betwcen antgyrine and thermopsine is a spatiol | 
difference in rings B and C. . . 


This gave thom an opportunity to clarify some of the older litcrature 
On the basis of 4 asymmotric carbon atcms at 6, 7, 9 and 1] possti ene 
the theoretical number of racematcs was atornincdee 
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fnagyrine type 
Oy 5HaoNg0 — Blank-=. Up - Up Blank ~ ue Up - Up 
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Tupeanine type up-up=up down-up-up up-up=dow ” dowrisup~dow 
CrsH24Ng0 i NS Ape \ 

Spartcine . up-up-up dowi-up-up dawn~up-Aowu 
Cr sHogly a | ook ee 


There are now in the literature more! alkaloids of the Cy 5Hop N90 form 


and more of CysHo4NoO0 formula than allowed. Some of these compounds 
been climinated, such as hexelupine (Dr. Couch) which is the same as + 
thermopsine, and monolupine (Dr. Couch) which is the samo as ana gyrinc 
One alkaloid, sophoraninc, has not yet been identified os either anag 
or thermopsince Only four alkaloids with the CysHoqNo0 formula are 
allowed but there are five recorded in tho litcrature, lupe .nine ,at -isol 
monalupine, matrine, and sophorcarpine, so it would be expected that 
of the last three listed is identical wi th one of uae othcr two. 


Steroid Secondary Amines by F. C. ree Harvard Medical School. 


This papor was the most important from tho standpoint of the work of our 
division. Dr. Uhle has taken the proposed formula for con aa 
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Dr. Uhle is a vory capable organi chai st and he believes he will not have 
‘difficulty in closing the ring. He has completed the synthosis up to 
% point ond will send me 2.semple of his finel produet whon the synthesis 
completed. | Oey on 
‘Dr. Uhic gave 2 very cxcellont rovicw of tho Veratrum and Solanum alkaloids 
‘which includo secondary ond tertiary emine bases and may be summarized as 
follows: 
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Natural Product ' Base _ Non-nitrogen constituents 
; . a ies an i“ CHzC00H 
" + ‘ % : a te Cig 


Pr toveratrinc - Protovorine, CoqgzN0g = + CHgCHCHCOOH 
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Natural Product 


Gormitrine 


Germidine 


Germerinc, — 


Veratridine 


Cevadine 
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Pscudo jervine 


Veratrosine 


Germinc, CoqHg gNOg 


Germino, Coqly gNOg + 


Germine, Corl agg +e 
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Covinc, CoH, sN0g + 
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*Vorat ramine, © 2 gig 305 + 
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Rubijcrvine, CoH, eNO» 


Isorubijervine, CogH, gNOn 
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#Solauricidine, Com, gO, + de-golactose 
d-rhamnose 


*Tomatidine, ComlasN05 BO ge dege] lactose 
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Dr. tite is intcrestcd in the synthesis of stcriod sccondary amines because 
ofitheir cardicc activity. He has made compounds by the following type 

reactions: Bie CH 
es . Cz0 


v rei “of Sesuee 


i Beco fore Will iens, Louisiane State University, had 


observed that fatty matcrials acted like bictin for L. arabinesi 
Lator work has shown thet the sapenifiable fraction cf the fat-sol 
plasma constituents possesses bictin-like activity. Unsaturated fat 
heve becn found to have biotin-liko activity and oleic acid is the mo 
active. A carboxyl group is nceessary as oloeyl alechel is inactive; t 
acids, such oa claidic coid, show less activity then the ois forme ame 
Large cuantitios of L. arabinosis were grom and tho lipid fraction c 
After snponification, mcthyl esters were mede of the saponifiable fraction 
and very carefully distilled, Fractions roprosenting Cy¢, Cyg and © gta 
acids wore colloctcd. The largest amounts were in the Cyg and Cig f 
Biotin-like activity was determined on these fractions, The 046 acid 
fraction hed a low order of activity (0.4) as compared to the standard, 
oleic acid (6.0); the Cig fraction (5.0) and the Cyo (2.4) were active 
The C16 fraction was palmitic acid; the Cyg fraction was 90% oleic acid 
end 10% stcaric acid; the Cyg fraction was unknowns 4 : 


The Cyg fraction (CyoHgg02) moltcd at 28-29°C, wes not optically active 
had two C-methyl groups, was net cxidized by KMinO, or permonophthalic 
acid, but absorbed 1 mole of catalytic hydrogene . . ee 


Following hydrogonation,a liquid and a solid product were separated. | 
solid hydrogenation product (Cy9Hzg02), which melted at 68-68,5°C end 
formed a tribromoanilide melting at 125-126°C, wes identificd as nona=— 
-docnnoie acid. Tho liquid hydrogenation product (Cy9Hzg02), which 
melted at 13-14°C and formed a tribromoanilide melting st 90-94°C, wes © 
idontificd as 0 methyl octadecanoic acid, The compound which would gi 
rise to these two hydrogenation preducts was given by Dr. Hofmann as 


Oh CH 
g 
ri 
Citg=(CHig) 7-6 — Y~ (CH) 70008 
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whcro he assumes the ring is in the middle of the chains 


On the Mechanism of Oxidation of Some Heterocylic Systems, by B. Witk 
Herverd University. ae 


This wos a very intcrcsting presentation in which five points were co 
(1) Oxidation of simplo indcle derivatives; (2) Mochanism of (aut) ox 
of indole derivatives; (3) Novel aomonstrations of tho "medium-size r 
offoct"; (4) Conversion of Quinomine to cinchonamine; (5) Other re-— 
arrangements.e — = | 


1. Oxidation of simple indole dcriveativese 


the oxidation of indcle takes plece as follows: 


another 


Indo de: 


(a) is reduced with ates & rearrangement takes ares te yield 


e conversion cf this compéund is casy to measure since the unit, So3 
NV 


ag & very strong absorption at 6.1 to 6.4 microns in the infrared 
Sectrum which is much strenzer than the @-5)0 absorpticn. 
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De _Mechanisn of (aut) oxidation cf indole derivativeses — 


When the totre hydrecerbe zone is troatod with moleculer exye°r tho” 


reaction takes plac 
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When the hye poperexide (159°C) is recryste pace it molts at 167°C 
a remarkable rearrangement has token pinco. 8 see 
Tho mochanism of this reaction may be a Aue Xe Ae 
illustrated os follows: NG Lenz 
9-ch ot 7 Oo 
NE e j | Pt ay . 
ie ' i 
ée | Ce | see. @ eo 
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Kincties of “his change is obtained by measuring 
C=O groups in an infrared spoctrometcr et 5095 = 
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3. Novel dencnstretion of the “nodium-size rine 
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"Conversion of autnening to Cinchonnni nc. 


his | point was the topic: of another paper "The Constitution of Beeler sate 


and of Quinanine", by ". I, Taylor, National Rogedrch Council, , Conde, but 
“i s into (Dr. Witkops discussion. ey: 
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ho | feLlowing structure for quinanine hes been ‘proposed by Gouterel and 
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s structure wos proven to be incorrect by Witkop and tho following 
ructuroe was assigned for quinaminc 
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Conclusions and Recommendations: ~ This seminar was limited almost xt 
te the chomistry of clkeIcids end rolatod ficlds. New dovel (aaa 6 
fields were reportcd which méey influence some of the work in this Bureau 
Dr. Uhle'ts work on the synthesis of tomatidinc, on the. basis of the | 
structural formula prcepesed by this Division, has pro 


not been completcd. Dr. Uhic very kindly agreed te keep us inform 
to the progress of his work end to send us a sample of the final prod 
for comperison with tomatidine. He stated furthor thet there is co : 


siderable intorest in the pharmacological getion of steroid second 
Omincse i é 
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